. Malnutrition in geriatric rehabilitation: Prevalence, patient outcomes, and criterion validity of the scored patient-generated subjective global assessment and the mini nutritional assessment. 
Introduction

31
The physiological and psychosocial consequences of malnutrition are significant and diverse.
32
In health care facilities, malnutrition increases morbidity, mortality and incidence of 33 complications. Overall this leads to increased treatment costs and length of stay 1, 2 . Common 34 symptoms of malnutrition, such as confusion, fatigue and weakness, are often attributed to 35 other conditions leading to frequent misdiagnosis and under-recognition of malnutrition 3 .
36
There is strong evidence showing malnutrition is under-recognized and under-diagnosed in 37 the rehabilitation setting despite a high prevalence (30 -50%) 4 . In addition, the prevalence 38 of malnutrition in rural rehabilitation facilities, as opposed to metropolitan facilities, has not 39 been reported 4 .
Patient-Generated Subjective Global Assessment (PG-SGA) was adapted from the SGA and 53 includes seven components for assessment: weight, food intake, nutrition impact symptoms, 54 activities and function, medical condition, metabolic stress and physical examination 9 . The 55 questions regarding short-term weight loss and nutrition impact symptoms increase the
56
Scored PG-SGA's sensitivity to changes in nutrition status over a short period of time 9, 10 .
57
The Scored PG-SGA provides a global rating of nutrition status for a nutritional diagnosis as 58 well as a continuous numerical score for intervention triage 11, 12 . Since its development, the 59 Scored PG-SGA has shown to be appropriate for use in oncology, acute medical, renal, 60 stroke, neurology and respiratory patients as well as the residential aged care setting [13] [14] [15] [16] [17] [18] . The
61
Scored PG-SGA has not been evaluated in the rehabilitation setting nor in an older adult 62 population. Therefore, in the older adult rural rehabilitation population, the aims of this study 63 were to: 1) report the prevalence, health and aged care use, and mortality of malnourished 64 older adults; 2) determine and compare the criterion (concurrent and predictive) validity of the Scored PG-SGA and the MNA in diagnosing malnutrition; 3) identify the Scored PG-
66
SGA score cut-off value associated with malnutrition.
Materials and methods
68
Study sample 69 Participants consecutively admitted to one of two public rehabilitation units in rural 19 New addition, a cut-off value to identify malnourished geriatric patients for the Scored PG-SGA score was determined using a receiver operating characteristics (ROC) curve using the Scored
143
PG-SGA ratings as the standard. Sensitivity and specificity were considered equally 144 important in determining the cut-off value. All other ratings/scores were classified as "well-
145
nourished".
146
To determine the concurrent validity of the Scored PG-SGA and MNA, the sensitivity, 147 specificity, positive predictive value, negative predictive value, diagnostic odds ratio (DOR) 
Results
163
Study participants
164
Over the study recruitment period, 57 consecutive rehabilitation inpatients consented to 165 participate in the study (response rate of 98% Scored PG-SGA score has excellent discriminative power to detect malnutrition (figure 1).
205
The MNA showed good predictive validity, however the sensitivity and specificity were shown to be useful in a variety of settings, its use is somewhat limited by the need for health 304 care providers to receive training in its correct application to ensure inter-rater reliability due 305 to a more complicated scoring and rating system compared to the MNA.
306
Although the sample size in this study was relatively small, it is unlikely to be affected by 307 non-response bias and was powerful enough to detect differences in longitudinal health-308 related outcomes. The potential bias introduced by having a single researcher completing the 309 assessments was minimized in this study using objective standardized scoring systems and 310 having a second researcher check scores and ratings in a sub-sample of patients.
311
Conclusions
313
The prevalence of malnutrition in the geriatric rural rehabilitation population is high and is 314 associated with increased use of health and aged care. This study suggests the Scored PG-
315
SGA ratings and a cut-off value of ≥7 have strong concurrent and predictive validity in 
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Practice implications
What is the current knowledge on this topic?
The prevalence and health-related outcomes of older adults in rural rehabilitation units is unknown. Regarding nutrition assessment tools, there is a need for evidence of the criterion validity of the Scored PG-SGA and MNA.
How does this research add to knowledge on this topic?
In geriatric rehabilitation, this is the first study to: report rural malnutrition prevalence & health-related outcomes, assess the criterion validity of Scored PG-SGA, evaluate a cut-off value for the Scored PG-SGA, and evaluate the MNA compared to a multidimensional benchmark.
How might this knowledge impact current dietetics practice?
Outcomes may be used for health care policy development and review of resource allocation.
Use of the scored PG-SGA in the geriatric rehabilitation setting is supported, and use of the MNA may be suitable for well-resourced facilities.
